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PREFACE AND SUMMARY

SIMSCRIPT II is described completely in P. J. Kiviat,

R. Villanueva, and H. M. Markowitz, •HE SIMCRIPIT II PRI-

GRAMMING LANGUAGE, The RAND Cor--,cration, R-460-PR, October

1968. This Memorandum, containing only its s*yntax and

semantics, is designed as a reference manual for program-

mersalrmady familiar with SIMSCRI•T II.
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T, NOTATION

The notation employed in u-!cribing STASCRIPT II is a cohbin~tion

of Lonventionms vad ii, SevIraI coMpiter programmtnn language dest' ip-

tiuis. Tle Authors chose it for its conveiiience in their work and in

deicribing thu lAnguage to others, In the fcllowikg pa9os:

(1) Wo.da in capital let•e•r are Statement k.wqrs.

(2.) Primitives shotn in italics are basiLc language constructi.

(3) A ýetaviirtblr denotes an occurreticr of an .1ement of the

type represented by the mettvariable jyvbol shown in ital-

ice,

-4) A statement is a combinatLon of kdywcrds. primitives, and

n*tavariablh.a thee tollows a certali pattern, calloid thi

syntax of the statement, Section III presents tht, patt-rris

assoclated with the statements of SIMSCRIP! 11 and the

meanings associated with them, called the semantics of the

stltementa.

(5) Brackets and bracei denote choices. When brackets

appear, a choice may be made from the options indicated.

*(nen braces appear, a choice mist be made, The itemm avail-

abl for ealection appear in a vertical list withie the

brackets nr braces. When a choice can be repeated, a symbol

(or symbols) that must separate the items in the list of

choices is written at the upper right-hand corner of the

brackets or braces. For example, if a choice appears as

the sequence AA,A,... ,j might be selected, no choice

represented by HAý is logically equivalent to -jAKr.A . ,] ,

(6) The null character w is used to indicate that no symbol

*1 __ __ __ _ _



need separate the itea in a list of choices. An exuvle

of light be AnII,, A , Th. choice repremsnted by

JAI" is logically equivalent to A[A,,A]-. [A]

(7) A list separtc:t symol can itself be comqlex, involving

choice@ and repetitions, as in

an instance of which might be A W.15 kA0 , 1 .

(8) Plural keywords ending ik s much as VA!IA5US and LW•,S can

be written in singular form as VAIIAI) ot LIm vhen called

for by the grammar of a statement,
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I. BMSIC CONHSTR•tTS

tele~ir

character dlil

bla~k

t1cter - J.L ,al4 cha ractTr =d ig b"a ik p- eriod

A empty
* * , a p a c e
C

F <
C>

L

N

0
P
R

wx a

Y



(a) roust contain at least one
*am #- diitL letter or two periods

• (b) does not terminate with one

or more periods

integer i iiI"

nuber • I 'A number contains at most one period

period and at least one digit

string # 'A•aracke'] [AGrraterI cannot contain a

tex. .t I A l.ecirMii, 4 J . ,uLlL-i.l a

____ ___ ___ ___ ____ ___ __ ~ 1 ___ ____ ___ ___ ___ ____ ___ ___ ___ ___
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word le M •

e

Words mast be asparnted frou each other by one
or rwre blanks unless they are special charac-
ters.

Periods (.) are ignored between words and at
the eCAd Of Statements.

Comnts can be Inserted beLwEen any two words
in a program by eiclosing them in quote nmarks
('') formed by two conancutive apomtrophes.
The right-hand met of quLrt*S is not neceIssry
if the comnt is the I.it item on a card.

routine ~ N~

A40

label I

variable v Ma1)1

arithmectic exrression e -r.

++

NVj

........x, emln '
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i rt

LIS1

WGA~iId
NOT] , A

M"/ S~1 O1E

Lr J ýAuAL

elo tical exprersiorn t AD[ ][0]w U

IsE LESS j ZAD

, 15S 40 MPT



,i LI

r ter-mination clause .c =
UNTI L

w I T)
selectionl r.lause 8c [EXnL*JWA

I UN4ESS

format BS = S i

C'

format At -

T,

for phrase for =

IBACK FR•ýM TO,[BY

FOR Y¶ [EVE 1 []["

EACH %ame I THE DICTIONAkY

I



III. STATEMENTS

VOKIZICUrABLE

(1) FRAL

Marks the beginning of the program preamble,

() LAST CMUM I'I ý

Characters beyond column i are ignored on subsequent cards,

(3) TE

tEAL
ý'ALPH.A

-IIENSI O INAl 5
lDIk NS IS t
0M

Establishes background conditions for properties of variables

and function@ that are effective unless overridden by subsequent

DHIKI declarations or, in the came of local arrays, first use.

(4)
SIGNE~D INTEG4R)

RAL

DILM L VARIABLES) IhITORED ON ILEFT

RAOW (ARRAYS RILH(

DO:FI• •mme A1 SUBPROGAM

SSAVED
I RECURSYL

(INTEGER)
PAj.PHAIIG i

REAL ROUT IHES V A V A L LIE
TEXT L N'TI KuIVEN R ] YIELD14G ,RU"..ASA fLE 'FUNC T'ONSj L(GWING ) L RGUME4TSjJL , U T

DYNAMIC

Defines properties of global and local variables, and routt.ies,
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""(5) EPMPORARY ENTITIES

PEtMIAWNT ENTITIES [KU lqgJ(EYW NOTIC.E$ (D

Declares the type of following rmy atatemmnts.

EAN~H . AS IN iAJtAY~i 1

Entity-attribute-set structure declaration. Specifies attribute

packing, equivalence, word assignment and function options.

(7) 4 f

Defines set rarrking, owner and member attributes and generated i

set processinB routines,

IR~iL FNT AS

S~Na~mes units fron which external event data will be read.

TId [FL FOS f

II
F

Deftbines ae raningt order animthinb attrev uent and eneat
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Assigns a priority order to different classes of events,

(12) A A LA GE

A VAW
i

( 1 3 ) 
iCR E A TA t A \

VARI

1 0(STUOYI¶ LA e I

t lU{ 
[ ] c I

M Bll elI•e Y Hl ) ll III5I'0 SMRA.M

Specifies automatic data collection and analysis for ndamed

-ntrisblee do-o

CEO E A I 
AG 

, 

IR

c~ &ti Not allowed 
Entity identifier

I• SThOY Entity id enti fier Not allowed

C A U $ E n t i t y i d e n t i f i e r , t iL m e E~ n t i t y i de n t if ie r , t i ne

CANk tI. E nxtity id en t if ie r E n ti ty id en tifier

FIt L Entity identifier, sub scr ipts Entity ident ifie r, mub ar-ript .

R f W IV ! E n t i t y i d e n t i fl i e r , *t , b sc r ip t . En t i t y i d e n t i f i e r , su b sc r ip t s ?

FILING

------------------2:

[Ai
! ~~ ~ ~ ;SN 0..... 

..... 
.

CA~aL I 5 TH



-11-

(14) D(FfIW TO WANqw~

Instructs the compiler to substitute the words (up to the end

of the card on which the statement appears) following the key-

word WAN for the indicated word in all subsequent statements,

before they are compiled.

(15)
SUISTITUTE LINES 1..O

Similar to (14) but allows mre than one card of words to be

substituted.

(16)

SUIT flK

Used to override currently defined substitutions. These state-

ments must not be placed on program cards with other statements.

(17) i•

Marks the end of a program preamble, routine, report section,

and heading block of a report section.

Marks the beginning of a program's main routine. Execution

comnces at the first executable statement after MAIN.

i ~) °
# ~~RII GHi

Subprogram declaration. Routines used as functions only have

GIVEN arguments, If uIT or RIGKT are not stated, RIGtl is i•mplied.
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(20) r W

Kok G 1I Y>.. I ]G SA4 TVA EENT NOTICE

Event declaration, Unless SCv , an event notice is destroyed

before an event routine is executed.

h) GIN RPORT LON A W* PAGE] [ CING /o1 IN GROUPS OF iPER PAGE]]

- I

Marks the beginning of a report section.

(22) IMIN HEADIWO

Marks the beginning of a heading block within a report section.
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A PREAMBLE STATEMENT RECAP

Statement

Type Statement Rules

la N0RWiLY Can appear anywhere in preamble.
l lb FIKE TO WAS

IcL SuI;TiTuTl

Id suPPRss ,SUIST

le RESUMA SUBST

2a TIMOARY ENTITIES A preaimble may contain many Type 2a, 2b, and
-. 2b •~A•N [bTT• 2c statements. Each may be followed by a

group of Type 3a, 4, and ' statements,
2c EVENq 40TICES

3a EVERY Many can follow a Type 2 statement, An ent-
S3b rTF SYSE�M ity or event iotice name can appear in more

than one EARY statement.

4 DEINE WARIAW No precedence relation if it definem a glob-
al variable.

t Must follow all Type 3a statements if it de-
fines an attribute named in them

A variable, attribute, or function name can
appear in only onc Dc(rVi statement.

5 D{'rI NE Sr Must follow Type 4 statement, in a Type 2
statement group if it qualifies a set named
in them.

6a SIK TIES One statement allowed for each event notice.
S6b LrXTi' 4 EV!'•S

6c ENTF,"NAL UNITS

7 PRIORI y Muet follow all Type 2c and 6b statements.

8a sum Allowed for each temaporary entity, set, and
event notice.

9a TALLY One statement allowed for each global vari-
bCable or attribute.|9b ACC UULA TT

Of these statements, only Types I and 4 can be used in routines

to declare local background conditions, variables, and substitutions.



- 14-

Allocates blocks of core of specified siam to the pointer vari-

ables v. Words assigned are data if no eye phrase appears, and

are pointers otherwise,

Releases blocks of core pointed to by v; t's are as.umed to be

pointer variables, A

(3) [A
ALL

Obtains a block of words frorm the "free -atorage" area,.i

THI-

Returns a specified block of words to the "free-:torage" area.

Removes text variables from the dictionary and returns their

space to the "free-storage' Area.



Li

Assigns the value of t tohe variable ,

(2) ADOD TO,

9 Adds the value of e to the valui of the variable v.

(3) SUII•TCT M ,OM

Subtracts the value of e from the value of the variable r.

(4)

AA!RAO(

AVG

SUME

V AR I W E
SUMI(
VARINC

S TO, DEV

S$STO

COMPU71 A S "1 OA f.SXAR

MSOWLAN SQUARE

MINIwkLM I.)

MI Nowt I mumi l .

MIMAXIu

?.Must be contiolled by a logical control phrase, Computes the

indicated statltics of the expression f alter the LOOP state-

n--rL if the control is over a Do.,,. LOOP block.
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FIWO FIRT A'
[IIIF~ .11

[M], 1. [ FIRST,.].1 lo]t,

Mtet be controlled by a logical control phrame, but cannot be

within a Do,, W.. P block. The optional IF phrase directs control

after the control phrase has been completed, depending upon the

0'succiIss" o• the FIN,

(6)1

Flu LAST ý

Files an entity in a set.

(7) tT

LAST I' IMI

Removes an entity from a set.

Used within a routine, defined for a monitored variable to access

or not the value of the variable,

(9) M • WIT14

Used to transfer a "right-hand" value to a left-handed function.

(10) sro, . ,

Assigns a valu., to a variable without sode conversion.

(11) v MG [u.. TTALS C*

InItiallies A .^JAWWT or iAUY counters associated with vi. If TOTAL.S
is not qualified by a word, all counters of v are initialized,
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CONTROL

(I•) *1,!

A stateiwnt lghel identifies a transfer point.

(2) ~ '
u ,[ro l

Transfer@ control to the Indicated label,.

(3)

GC[oTu]l PER

Transfers cuntrol to the nih label in the label list according

to the integer value of the transfer e.xpression e.

(4) IwN

If the logical expression a is true, continuea execution with

the next statement. Ii t Is false, transfers to the following

ELM statement, When neared if statements appear, the word nMN

can be used to indicate that they have a cormmon ELSE statement.

(5) ES
ALOA, 5 ) t

•RELLADSS

Synonyms indicating the transfer point of the false condition of

a preceding IF statement.

ALSO IF 
XC IW

Logical phrases contLrul the execution uf statementa that follow

them. When more than one statement is to ba controlled, the

---------------------------------------------------------
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word X0 precedes them. .iltiple control phrases terminating con-

trol on the same LOOP statement are preceded by the word ALSO.

ii(7) UDO P

Used with Yo to delimit a group of statements controlled by one

or mre logical control phrases.,j

SO°A I

Calls a routine used as a procedure. Both input GivEN and output

YIE1G drgumcnt lists are optional.

(9)

Used as a procedure, a routine returns control to its calling

program with the statement RETURN ; used as a function, a routine

returns control and a value to its calling program by either of

the statements •-•RN , or 7uRN *i,.7

('.0) s~rS

Halts prcgrarr. execution.

71



i I.N P1T-QUOUIqU

P RINT i[L I] \ GR' O FIELS 7H AUPPM SSI K FRO M CO L AI MSu .S
1J AS5 FOLLOS

.The s lines following the PR!N statement are format lines contain-

"ing text and pictorial formats for the display of indicated ex-

Spreshion values The phrases A GROUP OF FIELDS and SUPKSSING FROM COLAi

can only be used within report sections that have column repeti-

tion.

(2)

LISTS ,.a [CAL.ED a]

( (~~~EACH lamesO~J

A free-form output statement that labels and displays values of

expressions and I- and 2-dimensional arrays.

(3) USE T1FE BIfFTT

us TAPE] M
LUNITJ OUTPUrT

5I
Sets the indicated input/output device as the current input or

output unit. All subsequent input!output st3tements thst do not

specify their own devices in USING phrases use these current units.

TH BUFR causes reading and writing in an internal file.

(4)

31%ARY I- fl ([ er BUFFER

""sed•; < J ]' I1 G [TAPE]
AS 

[UNIT

Used without an AS clause indicates a free-furm data input.

4.]
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(5)

SAS1)
WRITE U51* G [TAPEjSf, ~~UNIT ..

AS z

Writes formatted output only,

(6) TAE

Rewinds an input/output device.

IN-F FIL.LS [USINGdACK S P,4C. OUT PUT LON IT

Performs the indicated operations.

(8) [TAPE1

UNJITJ

Writes au end-of-file mark on an output device.

SlIP FIELDS r 1 ICARS

LOUT RECORDE

Applies to the current input or current output unit. SKIPi FIELDS

applies to the current input unit only ahen it is used for free-

form data input. CARDS, LINES, and RCORDS are synonyms. If neither

INPUT no' OUrPUT is specified, INPUT is implied.
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(10) PAGE

START PE* CAR:I~
(OU (ECORv

Applies to the current input or current output u.it. LIE, CAft.

and RtCORD are synonyms, If neither INPUT nor •WJTPUT is specified,

) INPUT is implied.

, 4t k'T SING

Reads data as successive characters iii a TrT vAriable until the

character contained in VKv is encountered.

J TA P

OUTPUT I 5 t NI T

Writes TD(T variables, starting at the current output culumn.

(13) L L TJ

Produces a backtrack of current subdrogram calls. W1en the

SDiSCRIPT II operating system uses TRAC, the standard output ds-

vice (printer) is used.

(14) ILonam,

Lied either with program overlay or dynamic program relocation

to load an indicated routine from a system load unit.

(15) SV

Used only with dynamic program relocation. Saves an indicated

routine on a system save unit.



SDJaUT ION

(1.) STArT SIWJ.ATI,•)

Starts simulatilon by removing the first event from the events

get and executing it.

(2) (AT)

rS01 THIS ,N I T

Jiles an event notice in the events let #ccording to its ti.

Removes a scheduled event notice from the event set.
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S~IV, SYSTEM- DE FINED .VALUES

g

CONSTANTS

I .C Largest INTIUR value that the computer can store

RADIAN. C 57.29577 degrees/radian

R NF,.C Largest REA value that the computer can store

VARIABLE S
I

Name Defiiition Default Value

-IET*9N. V SuipRmG.Am variable called before events are

executed 0

,ILOHR~ V Length of MBU JFTER Implementation

EO.,V End-of-file action code 0

EW'T, Y Code of the current event 0

EVENTSV Number of event classes 0

F, EV, 5 Array containing flrst-in-set pointers for
set EV.S 0

HOUR&v Number of hours per simulated day 24

LItNEV Number of current output line C

LINEPV Number of lines allowed ir page 55

MV TVKT , external event data and RAwo0 variable

read termination character *
SMntiS.V Number of minutes per simulated hour 60

PAGE, V Number of current page 1

RCOtLUW,V Location in buffer of current read pointer 0

Number of current read unit Implementation

SD, V Array containing initial random numbers Implementation

TIW.V Current simulation time 0

wCOL#OAV Location in buffer of current write pointer 0

WRITE. V Number of current write unit Implementation

t' I
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V, SYSTEM-D)EFINED ROUTINES

O~O.IN. RI, ,,. ,i Establishes a mimulation-time origin

i
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VI, GENERATED ATTRIBUTrES, VARIABLES AND) KtIgI NES

SSE..SE P,TS

,S.t Member

Generated attributes

Owi~~n e r

N t.ell

A... 4  File first or ranked

Lail File last

C.., File before

Generated routines 0.8,1 File after

X.011 Remve first

Y.1#1 Remove last

Z.e.e Remve specific

ENTITIES .
Generated variables

Generated routine

EVENT
NOTICES

Generated variables Wmiti(

Generated rouLirn5 P.,swi

STANDARD UN1OO., t EVNT NOTiCE TEXT VARIAWII,
ENTITIES PRO& A TM.,A UNT

IV LUE, A MrwiT, A
Generated attributes

RVALU[ A P. [CV. S

E[V S

ACCUMUL&TE
VARIALES Generated routine M, r,,i,,le,

x.

Ii

__ ~'2
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______ ~V11. LIBRARY TV1J.?
Now Ar to O~rinrttiamW Lahttrictor

M M F REie,,u) ~AL - dREAL

A SIM, F RE Lw(. atnd REAL

WAX. F 4, Ft6at('/' REAL (0,. *~ 0) wR(A L

ATOT. F , vet .cswratartm of tm ALPHA va TDXT ava. i abl ALM4A

table w to T`FT

#I.Ik ~* IS Ladeo aIa jo from. a %Ln.-ia0 attt-jior, I NTGER f, 3 IN fEGEA a, L6
Mo.t ww'r of trials a 0" KetobAility of

tu =1 4) USaSLi r~ft,0 WA~tt MtO14 43

AT.F 9, C(oAwftion.t~ of V, and0 TD(T ,, v TD(T

CO& F Co (gai REA L # in, rm~iww ., REAL

DATE, F ., *, 0'1.F C-o,'.roa Wnth , day Lyear to cuaalat~ye tie REA L c, dj,# INTEGER

DAY, F I ""~y Vpazr of Lim aoa.Aa~or 8 I~nTGER a RE.AI

Dim. F I *A64r of ii"~t to tint.' to by 9 fMTG[ R ~ a potinto yarishlo

MY., F 0', *, TRUNC. Fif /a,) INTEGER *a, ,t INTEGER a, f i

EFIELO. F - tuding colum of next gield to be read In~ INGE
fo..-fors data iffp't

EkLANG F #I. a,. t3 RA~on api. fro. trine-4 dL. tributLon withr REAL aRE.AL; e, 69MtUGR

manx 0,, ked usin ran Bdom number stroa 6

DXP. F KUz(. EL REA L

EXPQ4EN1ALF c,, a, unaioa sample fro. &xpone1~tiai dkstrib,,tioin REAL *,REAL 4,INTEGER

wdt ma,' 1* w Lin random number Alto"t f,

"FRAQF I *-TRLCW . REAL a REAL

GAM" F #~,I,, I I UV~. asample from a Oawý dkotlib'.tion wvth REA L t, a, REAL, 1, 1INTEGER
ma"" ain rat m 2~I!~ A ember stream 63

A" 'how pawt of time ezpirpuoio IMTTG-ER # REAL

INT, F a 0 rowW.d to an integer INTEGER 4 REA L

ISTEP, F -3, 0 m&ao smaple froit a lood-up table p INTEGERIV a Po~nter VArimLOI

to by I UAL"~ randm ra.t 4troam I I INTEGER

I TO. F 4 Ccmaerts the. ,tntelr oapemmio' # to ALPHA A,.PR'A *INTEGER

UN F , 1 IUado- soampe fro* a lock-.Qp table pointed REAL V a Paooter VarimAabl
to by I using~ random ,oer $trade # apply-

LXE F 8 Ih)REA L f 3- 0 a REAL

LDGA OWL, a,. a,, #I Ia"om temple from a lotmormal '11tribuitlo, RfAL 4i,e *v EL, 49 INTEER
wit mean= I Atanda.rd deviation 3.~ nRA
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VII. LIBRARY FUNCTIONS (continued)

-hrwilal.a RtAL

RONýTj F ad t Par'~ of tim 6ýrllo I NTEGER IREAL

PC I SCIA F m*tý *pIao,t of aqi. !ri -RNd aiv l t i I NIGER c~RIAL TGJ

40RM ,F ta o,..,mrasairim from ar orsl nt striui o , RE 111 REAL NTEGER

arftdm r..1hr aItrea f,

OUT, F ALH -~rml.o of #LI' sracter inte uretALPK at INTEGER

R OssEP F ,r" a iad~' a~ r.e oo-~ ai. poib~tic I. RTEGI a, REAL rt, INTEGER
v r .na~r m-. , ud in d1r an~Ani - Io teme

SFIEDrW F FsvAralr~ nuisthe on rintervlu (00 by rai REA dIINTEGE

REAL.F ita.- NRtA a INEGER

RSTEP F f ~ O lawp.fo ý -pt l ole jRE' a "oCrvaibe

-I if I .

SIN, F I ap]REX,. a in radlia. a"d REAL

SQRTP F REAL a ao ardRMA

TAN, F * * ,REAL * 1ldiwal "4i REAL

TRLINCF a *RAC. F a I NTEGER a REAL

T TOA F t c~~.rwfa t"v Iiatial dthaursc.rs of tiia TEXT kL PR~A t TEMXT variable

stringt r to ALPHIA

-JNIFOPI
1  F et? ra f V rodc. 6ample from a unL form d la rLrb~tto,. RAL s, a, REAL,. INTEGER

I r. rv1(, I r I C)uini numbejd.!o~ r

aEKAY day Of ira wvve- Of Uv1 expression I I NTCEUR aREAL

*EIS.L. F t,, v3 kerdo. sampti. fro% a wulbuildlutbfo REA L oaREAL I INTEGER
t-dh *a IaPap r a a cro t, 4nd *lhaap" p& r ta1r

eý u.i 'nA ran,.ow rNubt stream f

YEAR F p ~ ar fa t Ict eý' por r a. a I IINTIGERa REAL
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A compact referrnce listing of the syntax SIMSCRIPT (ProgrAtving Language)

and semartics of SIMSCRIPT I1, designed Computer Programming Language
for professional prngraaiers already fa-

miliar with the language. (SI:,SCRIPT II

is fully described in R-460-PR, and its

IBM 360 implementation in P.9-5777-PR,)
The notation employed was clhosen for con-

venience and deqcriptLive power from con-

ventions previously used in computer pro-

gramming language descriptions. The study

describes notation; basic constructs (syn-

bols, primitivcs, metavnriables); state-
menta (non-executable, storage allocation,

computation, control, input-output, simu-

lation) ; system-detined valucs kconsgtnts,
variables); a system-definc.d routine (the

ORIGIN routine for simulation tire); gene-

rated attributes, variables, and routines;

and library functions.


